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Background of the Invention 

Field of the Invention 

[0001] The present invention relates to medical devices and, more particularly, to 
methods and devices for forming a percutaneous channel. In one application, the present 
invention relates to methods and devices for providing percutaneous access to a soft tissue or 
organ. 

Description of the Related Art 

[0002J A wide variety of diagnostic or therapeutic procedures involve the 
introduction of a device through a natural or artificially created access pathway. A general 
objective of access systems, which have been developed for this purpose, is to minimize the 
cross-sectional area of the puncture, while maximizing the available space for the diagnostic 
or therapeutic instrument. These procedures include, among others, a wide variety of 
laprascopic diagnostic and therapeutic interventional procedures. 

[0003] Percutaneous nephrostomy is an example of one type of therapeutic 
interventional procedure that requires an artificially created pathway. Percutaneous 
nephrostomy is a minimally invasive procedure that can be used to provide percutaneous 
access to the upper urinary tract. At first, percutaneous nephrostomy was used only for 
urinary diversion but now it may be used for more complex procedures such as stone 
extraction, integrate endopyelotomy, and resection of transitional cell carcinoma of the upper 
urinary tract. 

[0004] In many percutaneous nephrostomy systems, a stiff guidewire is first 
placed into the renal collection system through the renal parenchyma and the ureter using 
fluoroscopic control. A second "safety wire" may be placed with a dual lumen catheter for 
maintaining the tract should the first wire become dislodged or kinked. 

[0005] Once guidewire control is established, a dilator sheath is used to create the 
tract and establish a rigid working lumen. An early technique involved advancing a flexible, 
8 French, tapered catheter over the first guidewire to provide guidewire protection as well as 
a stable path for the placement of larger diameter dilators and sheaths. The larger diameter 



sheaths are sequentially advanced over the catheter and each other until an approximately 34 
French tract is established. The inner sheaths or dilators may then be sequentially removed 
such that the outermost sheath defines a working lumen. In this system, tract formation is 
accomplished by the angular shearing force of each subsequent sheath placement, which cuts 
a path through the tissue. Because axial pressure is required to advance and place each 
sheath, care must be taken to avoid kinking the tapered catheter and/or advancing the sheaths 
to far and perforating the renal pelvis. This technique also requires a large number of steps. 

[0006] A more recent technique utilizes a balloon that is advanced over the first 
guide wire. Once in place in the renal pelvis, the balloon is inflated with a dilute contrast 
media solution to enlarge the tract. Once the balloon is inflated to a suitable diameter, a rigid 
sheath is advanced over the balloon. Advancing the rigid sheath over the balloon typically 
requires applying axial force to the sheath and rotation. The balloon may then be deflated 
and removed from the rigid sheath so that the rigid sheath may define a working lumen. In 
general, this technique is considered less traumatic than the previously described technique. 
Nevertheless, placement of the rigid sheath still involves angular shearing forces and several 
steps. 

[0007] Additional information regarding percutaneous nephrostomy can be found 
in McDougall, E. M., et al. (2002), Percutaneous Approaches to the Upper Urinary Tract, 
Campbell's Urology , 8th ed, vol. 4, pp. 3320-3357, Chapter 98. Philadelphia, Saunders. . 

[0008] A need therefore remains for improved access technology which allows a 
device to be percutaneously passed through a small diameter tissue tract, while 
accommodating the introduction of relatively large diameter instruments. 

Summary of the Invention 

[0009] A percutaneous access sheath is provided according to an embodiment of 
the present invention. In one application, the percutaneous access sheath is used to provide 
access to the upper urinary tract or bladder. 

[0010] In one embodiment, the percutaneous access sheath may be used in 
conjunction with a deployment catheter, which may be provided with a balloon at its distal 
end. The percutaneous access sheath has a proximal section and a variable diameter distal 
section. The deployment catheter may be disposed within the percutaneous access sheath 
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such that the balloon is positioned within the distal section of the percutaneous access sheath. 

[0011] In one embodiment, the distal section of the percutaneous access sheath is 
restrained in a first, small diameter by a releasable restraint such as a perforated, scored or 
thin wall continuos film insert jacket. The distal section of the percutaneous access sheath is 
creased by at least 2 to 4 or 2 to 6 folds and inserted into a distal section of the jacket. This 
gives the percutaneous access sheath a smaller cross-sectional profile, facilitating its 
insertion. 

[0012] In one embodiment, the folded percutaneous access sheath is restrained 
within the jacket. Following insertion into a patient's anatomy, the jacket may be released by 
inflating the balloon on the deployment catheter. During the inflation process, the jacket 
separates along its longitudinal axis as the access sheath unfolds and/or expands. In one 
preferred embodiment, separation of the jacket during inflation, occurs along a perforated or 
scored line formed on the jacket. In one such embodiment, the score or perforation may be 
formed at or close to the distal end of the jacket such that the jacket separates at the distal end 
first. In another preferred embodiment, the jacket is formed from a continuous film and the 
separation is caused by stretching the film until it separates. After the balloon has expanded 
the access sheath to its full diameter and caused the jacket to separate, the jacket may be 
withdrawn from the patient's anatomy. In a modified embodiment, the jacket may remain 
coupled to the access sheath during use. The balloon may be deflated to allow the removal of 
the deployment catheter, leaving the percutaneous access sheath in place. 

[0013] In one embodiment where the percutaneous access sheath is used to 
provide access to the upper urinary tract, the percutaneous access sheath may be used to 
provide access by tools adapted to perform biopsy, urinary diversion, stone extraction, 
antegrade endopyelotomy, and resection of transitional cell carcinoma and other diagnostic or 
therapeutic procedures of the upper urinary tract or bladder 

[0014] Other applications of the percutaneous access sheath include a variety of 
diagnostic or therapeutic clinical situations which require access to the inside of the body, 
through either an artificially created or natural body lumen. 

Brief Description of the Drawings 

[0015] Figure 1 is a side elevational view of a percutaneous access sheath. 



[0016] Figure 1 A is a front view of the percutaneous access sheath. 
[0017] Figure 2 is a side elevational view of a jacket. 

[0018] Figure 3 illustrates the percutaneous access sheath in a reduced cross- 
sectional configuration and inserted into the jacket. 

[0019] Figure 4 is a side elevational view of an access sheath expansion balloon 
catheter. 

[0020] Figure 5 is an enlarged view of the distal end of the expansion balloon 
catheter. 

[0021] Figure 6 is an enlarged view of the proximal end of the expansion balloon 
catheter. 

[0022] Figure 7 illustrates the percutaneous access sheath assembly, with the 
expansion balloon catheter inserted into the structure illustrated in Figure 3. 

[0023] Figure 8 illustrates the percutaneous access sheath assembly of Figure 7 in 
an expanded configuration and the jacket removed. 

[0024] Figure 9 illustrates the percutaneous access sheath assembly of Figure 7 
inserted into a renal calyx of a kidney, in a first, low profile configuration. 

[0025] Figure 10 illustrates the percutaneous access sheath assembly of Figure 9 
with the jacket removed. 

[0026] Figure 11 illustrates the percutaneous access sheath assembly of Figure 10 
with the jacket removed and the expansion catheter fully expanded in a second, functional 
configuration. 

[0027] Figure 12 illustrates the percutaneous access assembly of Figure 11 with 
the expansion catheter removed. 

Detailed Description of the Preferred Embodiment 

[0028] Figure 1 is an overview of an exemplary embodiment of a percutaneous 
access sheath 100. The sheath 100 generally comprises an elongate tubular body 102 with an 
axial lumen 108 (Figure 1 A), and is designed to provide percutaneous access to a diagnostic 
or treatment site in the body. 

[0029] In the exemplary embodiment, the elongate tubular body 102 has a distal 
section 110 and a proximal section 103. The proximal section 103 has a slightly larger inner 
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and outer diameter as compared to the distal section 110. As will be explained in more detail 
below, the proximal section 103 may be used to secure the access sheath 100 to a connector. 
With continued reference to Figure 1, the distal end 104 of the distal section 110 may be 
provided with a beveled distal face 111, which preferably forms an angle of about 45 to about 
75 degrees with respect a longitudinal axis of the tubular body 102. In this manner, the distal 
face 111 forms a leading edge 105a and a trailing edge 105b. As will be explained below, 
during insertion, the beveled face 111 advantageously provides the distal end 104 of the 
access sheath 100 with a smaller cross-sectional profile in a compressed configuration. This 
provides a smoother transition from the distal end 104 of the access sheath 100 to the 
deployment catheter (described below). In addition, in the expanded configuration, the 
leading edge 105a maintains positional purchase within the target tissue or organ while the 
trailing edge 105b provides the sheath 100 with an aperture to facilitate instrument 
maneuvering and visualization within the internal structure of the tissue or organ under 
examination or treatment. In a modified embodiment, the distal face 1 1 1 may be form an 
angle of about 90 degrees with respect to the longitudinal axis of the tubular body. 

[0030] The length and diameter of the sheath 100 can be varied according to 
clinical need, as will be understood by those skilled in the art with reference to this 
disclosure. In one exemplary embodiment for percutaneous nephrostomy, the access sheath 
100 has an overall length of about 17 to about 30 centimeters with the distal section 110 
having a length of about 1 1 to about 24 centimeters . As will be explained in more detail 
below, a portion or all of the distal section 110 is expandable from a first, smaller cross- 
sectional profile to a second, larger cross-sectional profile. The first, smaller cross-sectional 
profile of the distal section 110 eases its insertion into a percutaneous treatment site. After 
insertion, the distal section 110 is expanded to a second, larger cross-sectional profile to 
provide a larger passageway for surgical instruments to reach the percutaneous treatment site. 
For percutaneous nephrostomy, the smaller cross-sectional profile may have a diameter of 
about 15 French to about 24 French and the larger cross-sectional profile may have a 
diameter of about 21 French to about 40 French. In the larger cross-sectional profile, the 
lumen 108 may have a diameter of about 18 French to about 38 French. 

[0031] As mentioned above, in the illustrated embodiment, the percutaneous 
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access sheath 100 comprises a tubing 102, which defines a lumen 108. The tubing 102 may 
be made of PTFE, nylon, PEBAX or polyethylene, polyurethane, silicone, or other suitable 
materials. 

[0032] In this embodiment, the distal section 110 is creased in at least two and 
more preferably 2 to 6 sections, most preferably 2 to 4 sections, and collapsed from a larger 
to a smaller cross-sectional profile to ease its insertion. As discussed below, in one 
embodiment for percutaneous nephrostomy, the distal section 110 is placed into the renal 
collecting system through the renal parenchyma and ureters. Its length is thus determined by 
the anatomy and is generally in the range of about 11cm to about 24cm. In the illustrated 
embodiment, the proximal end 103 of the tubing 102 is flared and fitted onto the deployment 
catheter as will be explained below. The overall length of the tubing 102 depends on the 
distance between the insertion and treatment locations, and is generally in the range of 10- 
100cm for various clinical indications. As mentioned above, for percutaneous nephrostomy, 
the length of the tubing is approximately 17-30cm. 

[0033] Figure 2 is an overview of the jacket 200. It is preferably made of a thin, 
smooth and flexible material. The jacket 200 has a proximal section 207 and a distal, 
restraint section 210. The restraint section 210 has a smaller cross-sectional profile than the 
proximal section 207 of the jacket 200. The restraint section 210 is adapted to restrain a 
portion or all of the distal section 110 of the percutaneous access sheath 100 in a smaller 
cross-sectional profile. This is achieved by constraining the percutaneous access sheath 100 
in the jacket 200 such that all or a portion of the distal section 1 10 of the percutaneous access 
sheath 100 lies within the restraint section 210 of the jacket 200. 

[0034] In the illustrated embodiment, the jacket 200 may be made of heat shrink 
PTFE. The proximal end 202 of the jacket 200 terminates at a pull tab 204, which may be 
formed by any of a variety of structures such as a threaded connector with a luer lock at its 
proximal end. The jacket 200 may be provided with a slit 206 near its proximal end 202. 
The jacket 200 tapers at a first tapering point 208 into a restraint section 210, which tapers 
again into the distal tip 212. As discussed above, the restraint section 210 restrains the distal 
section 1 10 of the percutaneous access sheath 100 in its smaller cross-sectional profile. Thus 
the length of the restraint section 210 is approximately the same as or slightly longer or 



shorter than the distal section 1 10, and generally falls in the range of about 1 l-25cm. 

[0035] The outside diameter of the restraint section 210 is preferably configured 
to ease its insertion into a percutaneous treatment site. Depending upon the clinical 
application, the outside diameter may be in the range of about 3 French to about 40 French. 
For percutaneous nephrostomy, the outside diameter may be in the range of about 5 French to 
about 35 French. The restraint section 210 is configured to separate and/or tear preferably 
along its longitudinal axis to release the access sheath 100 as it is radially expanded. In the 
illustrated embodiment, the jacket 200 is perforated, scored or otherwise provided with a tear 
line 215 from the first tapering point 208 to its distal tip 212. In another embodiment, the 
jacket 200 may be constructed of a material that will disrupt or separate during expansion 
from the first tapering point 208 to its distal tip 212. In another embodiment, the jacket 200 
may be perforated, scored or otherwise provided with a tear line for only a portion of the 
restraint section 210. For example, in one embodiment, the restraint section 210 may be 
provided with a tear line at a region close to or at the distal end of the jacket 200. This may 
cause the jacket 200 to disrupt or separate during expansion from its distal end first 

[0036] The distance between the slit 206 and the distal tip 212 is generally 
approximately equal to or longer than the length of the folded, compressed portion of the 
tubing 102 such that the folded compressed portion of the tubing 102 terminates within the 
restraint section 210. In one embodiment, this arrangement permits complete disruption of 
the jacket 200 when the access sheath 100 is fully expanded. In one embodiment, the 
distance between the slit 206 and the distal tip 212 is generally in the range of 6-90cm for 
most clinical applications and about 11 -24cm for percutaneous nephrostomy. In the 
illustrated embodiment, which is configured for percutaneous nephrostomy, this distance is 
approximately 1 1cm, and the overall length of the jacket 200 is approximately 19cm. 

[0037] Figure 3 illustrates the percutaneous access sheath 100 inserted into the 
jacket 200 via the slit 206 provided near its proximal end 202. The diameter of the restraint 
section 210 of the jacket 200 is smaller than the diameter of the distal section 110 of the 
tubing 102. In the illustrated embodiment, the distal section 110 is creased and folded 
inwards to decrease its effective diameter, and inserted into the restraint section 210. As 
discussed above, the restraint section 210 restrains the distal section 110 of the percutaneous 
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access sheath 100 in its smaller cross-sectional profile. The restraint section 210 may be 
approximately the same length as or shorter than the distal section 110. In the illustrated 
embodiment, the restraint section 210 is approximately 1 1-24 cm. 

[0038] As will be explained in more detail below, in some embodiments, the 
jacket 200 is removed from the access sheath 100 and the surgical site after the sheath 100 is 
expanded. In other embodiments, the jacket 200 is attached to the sheath 100 and remains 
attached to the sheath 100 after it is expanded and during the surgical procedure. In such 
latter embodiments, the jacket 200 may be securely attached to the access sheath by, for 
example, at least one adhesive or heat bond, preferably extending axially along a section of 
the access sheath 100 generally opposite the folds or creases. 

[0039] In certain embodiments a jacket 200 may not be necessary if the distal 
section 1 10 of the percutaneous access sheath 100 is made of a stretchable material that may 
be stretched from a first, smaller cross-sectional profile to a second, larger cross-sectional 
profile. In these embodiments the outer surface of the distal section 110 is preferably made 
of a smooth material to facilitate the insertion of the percutaneous access sheath 100 into a 
treatment site. In still other embodiments, the jacket 200 may be a stretchable material that 
may be stretched with or without elastic deformation from a first, smaller cross-sectional 
profile to a second, larger cross-sectional profile as the sheath is expanded. 

[0040] Figure 4 is an overview of the deployment catheter 300. It is provided 
with an expansion element such as balloon 310. As will be explained in more detail below, 
the deployment catheter 300 is inserted into the lumen 108 of the percutaneous access sheath 
100 such that the balloon 310 is arranged within the distal section 110. The balloon 310 may 
then be inflated to expand the distal section 110 from its first, smaller cross-sectional profile 
to its second, larger cross-sectional profile following the insertion of the percutaneous access 
sheath 100 into a treatment site. 

[0041] With particular reference to Figure 4, an inner tube 302 extends the entire 
length of the deployment catheter 300. A guide wire lumen 304 is defined by the interior of 
the inner tube 302. The deployment catheter 300 can travel along a guide wire extending 
through the guide wire lumen 304. The inner tube 302 carries coaxially on its exterior an 
outer tube 306. The outer tube 306 terminates proximally into the distal end of a y-connector 
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308, and distally into a balloon 310. The balloon 310 may be made of PET. The y-connector 
308 may be provided with an optional support tube (not shown) extending from its distal end 
and over a proximal section of the outer tube 306, to increase the rigidity of the. deployment 
catheter 300 during insertion. This support tube may be made of any of a variety of 
materials, such as, a stainless steel hypotube. 

[0042] FigureS is an enlarged view of the distal end 314 of the exemplary 
embodiment of the deployment catheter 300. Both the inner tube 302 and the guide wire 
lumen 304 extend through the distal end 314 of the balloon 310. The inner tube 302 may 
carry coaxially on its exterior a pair of marker rings 316a, 316b near the distal end 314 of the 
balloon 310. With reference to Figures 8, the pair of markers 316a, 316b are spaced apart 
such that when the deployment catheter 300 is inserted into the lumen 108 and expanded they 
correspond to the distal edge 105 a and proximal edge 105b of the beveled distal face 1 1 1 (see 
Figure 1). In a modified arrangement, the markers 316a, 316b may be carried by the distal 
end 314 of the balloon 310. The markers 316a,b ma be made of gold, tantalum, platinum or 
another radio-opaque material. Additional markers may be provided on the deployment 
catheter to aid in visualizing its location. In another embodiment, the markers 316a, 316b 
may be replaced with a single axially elongated marker having a leading and trailing edge 
that corresponds to the distal edge 105 a and proximal edge 105b of the beveled distal face 
111. 

[0043] With reference back to Figures 4, a balloon inflation lumen 318, defined in 
the space between the inner tube 302 and the outer tube 306, communicates with the interior 
of the balloon 310. As discussed above, the balloon 310 may be inflated to expand the distal 
section 110 of the percutaneous access sheath 100 from its first, smaller cross-sectional 
profile to its second, larger cross-sectional profile. Thus the length of the balloon 310 is 
approximately equal to or slightly longer than the length of the distal section 110. In the 
illustrated embodiment, which is configured for percutaneous nephrostomy the length of the 
balloon 310 is approximately 12.5cm. For other clinical applications, the length of the 
balloon 310 may be in the range of about 8-90cm. 

[0044] Figure 6 is an enlarged view of the proximal end of the illustrated 
embodiment of the deployment catheter 300. Both the inner tube 302 and the guide wire 



lumen 304 extend through the distal end of the y-connector 308. The balloon inflation lumen 
318, defined in the space between the inner tube 302 and the outer tube 306, opens into a port 
320 in the y-connector 308. The illustrated embodiment uses a pair of stoppers 322a, 322b to 
align the inner tube 302 within the y-connector 308 and prevent the balloon inflation lumen 
318 from communicating with the space 324 in the main branch of the y-connector 308. 
Thus only the port 320 communicates via the balloon inflation lumen 318 with the interior of 
the balloon. A pump may be connected to the port 320 to inflate or deflate the balloon. To 
enable visualization of the state of the balloon, it may be inflated with contrast media. 

[0045] Figure 7 illustrates the percutaneous access sheath assembly 150 in a 
collapsed or smaller profile configuration. The percutaneous access sheath assembly 150 
comprises the percutaneous access sheath 100, the jacket 200 and the deployment catheter 
300. It is assembled by inserting the deployment catheter 300 into the percutaneous access 
sheath 100 and inserting the percutaneous access sheath 100 into the jacket 200 such as via 
the slit 206 or other proximal opening provided near its proximal end 202. The balloon 310, 
which is not shown in Figure 7, of the deployment catheter 300 is deflated, folded and 
inserted into the distal section 110 of the access sheath 100. The distal section 110, as 
discussed above, is creased and folded inwards to decrease its effective diameter, and inserted 
into the restraint section 210 of the jacket 200. As discussed, the balloon 310 is 
approximately the same length as or just longer than the distal section 110 and the restraint 
section 210. 

[0046] Figure 8 illustrates the percutaneous access sheath assembly 150 in an 
expanded or larger profile configuration. In the expanded configuration, the jacket 200 has 
been removed and the balloon 310 has been inflated to expand the distal section 110 of the 
access sheath 100. 

[0047] One exemplary embodiment of use will now be described with reference 
to Figures 9-12. As shown in Figure 9, a guidewire 400 may be placed into the renal 
collection system. In one embodiment, the guidewire 400 is inserted through the renal 
parenchyma and the ureter using fluoroscopic control. The guidewire 400 may be 0.038" 
stiff guidewire that is inserted through a small (e.g., 1.7 to two centimeter) incision made at 
the guidewire skin entry cite. A second "safety wire" 402 may be placed with a dual lumen 
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catheter (not shown) for maintaining the tract should the first wire become dislodged or 
kinked. 

[0048] The guide wire 400 may be inserted into the guide wire lumen 304 (see 
Figure 4) of the deployment catheter 300 of the percutaneous access sheath assembly 150. 
The entire assembly 150 may travel over the guide wire 400 until its distal tapered portion is 
positioned just within the renal pelvis. As mentioned above, the distal tip 314 is preferably 
provided with a pair of radiopaque tip markers 316a, 316b to aid placement. The jacket 200, 
which is on the exterior of the percutaneous access sheath assembly 150, facilitates the 
insertion because of its smooth, low profile exterior. 

[0049] Following the insertion of the percutaneous access sheath assembly 150, 
the access sheath 100 may be expanded and released from the jacket 200. This may be 
accomplished by inflating, at least partially, the balloon 310 (not visible in Figure 10) and 
radially expanding the access sheath 100 until the jacket 200 separates, preferably along the 
longitudinal axis of the jacket 200. As discussed above, the balloon 310 is arranged within 
the distal section 110 of the percutaneous access sheath 100, which is itself arranged within 
the restraint section 210 of the jacket 200. Thus, inflating the balloon 310 causes the distal 
section 110 of the percutaneous access sheath 100 to expand, tearing or separating the 
restraint section 210 of the jacket 200 preferably along its longitudinal axis. 

[0050] After the sheath 100 is released from the jacket 200, the balloon 310 may 
be fully inflated to expand the distal section 1 10 of the percutaneous access sheath to its full 
cross-sectional profile. See Figure 11. In one embodiment, the balloon 310 is inflated by 
providing a pump (e.g., a high pressure balloon inflation syringe) with about 20-25cc of a 
diluted contrast media (e.g., a 50% solution of Renografin® and sterile saline). After 
removing the air from the pump and associated tubing, the pump may be attached to the 
inflation/deflation port of the central balloon shaft. Preferably, under fluoroscopic control, 
the dilute contrast media is slowly injected until a maximum pressure of about 12 bar is 
achieved. Inflation pressure is preferably maintained for a minimum of about 60 seconds to 
reduce or eliminate any "waist" (i.e., partially unexpanded sections) that may remain along 
the length of the expanded sheath 100. 

[0051] In some embodiments, after the sheath 100 has been released from the 
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jacket 200, the jacket 200 may be removed from the access sheath 100 and the surgical cite. 
In other embodiments, the jacket 200 may remain attached to the access sheath 100 during 
use. As explained above, in such embodiments, the jacket 200 may be securely attached to 
the access sheath by, for example, an adhesive or heat bond. 

[0052] After the balloon 310 is inflated, it may be deflated to ease the removal of 
the deployment catheter 300. As discussed above, the inflation and deflation of the balloon 
310 may be done via a pump connected to the port 320 of the deployment catheter 300, and 
preferably with a dilute contrast media being pumped, to better convey the state of the 
balloon. 

[0053] Thus, the percutaneous access sheath 100 extends into the renal pelvis and 
provides a working lumen. See Figure 12. The establishment of this working lumen may 
provide access for several procedures such as biopsy, stone extraction, antegrade 
endopyelotomy, and resection of transitional cell carcinoma of the upper urinary tract. As 
explained above, in the embodiments with a beveled edge 111, the leading edge 105a 
maintains positional purchase within the target tissue or organ while the trailing edge 105b 
provides the sheath 100 with an aperture to facilitate instrument maneuvering and 
visualization within the internal structure of the tissue or organ under examination or repair. 

[0054] It will be apparent from the disclosure herein that the percutaneous access 
sheath 100, the percutaneous access sheath assembly 150, and/or the methods described 
herein may also find utility in a wide variety of diagnostic or therapeutic procedures that 
require an artificially created access tract. For example, the embodiments described herein 
may be used in many urological applications (e.g., the removal of ureteral strictures and 
stones, the delivery of drugs, RF devices and radiation for cancer treatment, etc.). In such 
applications, the percutaneous access sheath 100 may have a length of about 30-300cm with 
an unexpanded diameter of about 7-20 French and an expanded diameter of about 14-60 
French. The sheath 100 may also be used in many gastrointestinal applications, which 
require the introduction of a surgical retractor (e.g., to the removal gallstones and appendix 
procedures). In such applications, the percutaneous access sheath 100 may have a length of 
about 10-50cm with an unexpanded diameter of about 3-15 French and an expanded diameter 
of about 15-60 French. The percutaneous access sheath 100 may also be used as an access 
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catheter for many gastrointestinal applications (e.g., colon therapies, esophageal treatment 
and the treatment of bowel obstructions). In such applications, the percutaneous access 
sheath 100 may have a length of about 30-300cm with an unexpanded diameter of about 7-40 
French and an expanded diameter of about 14-120 French. 

[0055] The sheath may also be used in many cardiovascular applications (e.g., to 
provide access for minimally invasive heart bypass, valve replacement or the delivery of 
drugs or angiogenesis agents). In such applications, the percutaneous access sheath 100 may 
have a length of about 30-300cm with an unexpanded diameter of about 3-12 French and an 
expanded diameter of about 5-30 French. For vascular applications (e.g., minimally invasive 
access to the aorta or contralateral leg arteries for the treatment of, for example, an abdominal 
aortic aneurysm), the percutaneous access sheath 100 may have a length of about 30-300cm 
with an unexpanded diameter of about 5-30 French and an expanded diameter of about 15-75 
French. For gynecological applications (e.g., endometrial therapies, delivery of drugs, 
delivery of cancer agents, sterilization procedures, etc.), the percutaneous access sheath 100 
may have a length of about 10- 100cm with an unexpanded diameter of about 3-20 French and 
an expanded diameter of about 6-60 French. 

[0056] Although the present invention has been described in terms of certain 
preferred embodiments, other embodiments of the invention including variations in 
dimensions, configuration and materials will be apparent to those of skill in the art in view of 
the disclosure herein. In addition, all features discussed in connection with any one 
embodiment herein can be readily adapted for use in other embodiments herein. The use of 
different terms or reference numerals for similar features in different embodiments does not 
imply differences other than those which may be expressly set forth. Accordingly, the 
present invention is intended to be described solely by reference to the appended claims, and 
not limited to the preferred embodiments disclosed herein. 
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